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Description 

This invention relates to a series of novel amino acid analogs which exhibit selective inhibition of interleukin-1 p- 
converting enzyme, to compositions containing the novel amino acid analogs and methods for therapeutic utility. More 
particularly, the interleukin-1 p-converting enzyme inhibitors described in this invention comprise novel amino acid me- 
thyl ketones which possess particular utility in the treatment of inflammatory, immune-based diseases and cancer. 

Interleukin-1 p protease (also known as interleukin-1 p<onverting enzyme or ICE) is the enzyme responsible for 
processing of the biologically inactive 31 kD precursor IL-ip to the biologically active 17 kD form (Kostura, M.J.; Tocci, 
M.J.; Limjuco, G.; Chin, J.; Cameron, R; Hillman, A.G,; Chartrain, N.A.; Schmidt, J.A. Proc. Nat. Acad. Sci.. 1989, 86, 
5227-5231 and Black, R. A.; Kronheim, S.R.; Sleath, P.R. FEBS LET . 1 989, 247, 386-391 ). In addition to acting as one 
of the body's early responses to injury and infection, IL-ip has also been proposed to act as a mediator of a wide 
variety of diseases, including rheumatoid arthritis, osteoarthritis, inflammatory bowel disease, sepsis, and acute and 
chronic myelogenous leukemia (Dinarello, C.A.; Wolff, S.M.. NewEngl. J. Med. , 1993, 328, 106). The naturally occurring 
IL-1 p receptor antagonist has been used to demonstrate the intermediacy of IL-1 p in a number of human diseases and 
animal models (Hannum, C.H.; Wilcox, C.J.; Arend, W.R; Joslin, G.G.; Dripps, D.J.; Heimdal, P.L; Armes, LG.; Som- 
mer. A.; Eisenberg, S.R; Thompson, R.C.. Nature . 1990, 343, 336-340; Eisenberg, S.R; Evans, R.J.; Arend, W.R; 
Verderber, E.; Brewer, M.T; Hannum, C.H.; Thompson, R.C., Nature 1990, 343, 341-346; Ohisson, K.; Bjork. R; Ber- 
genfeldt. M.; Hageman, R.; Thompson, R.C., Nature . 1990, 348, 550-552; and Wakabayashi, G., GASEB . 1991, 
338-343). The specific role of IL-1 p in inflammation and immunomodulation is supported by the recent observation that 
the cowpox virus employs an inhibitor of ICE to suppress the inflammatory response of its host (Ray C. A. and others, 
Cell . 1992, 69, 597-604). 

The present invention also relates to the modulation of processing of I L-1 p for the treatment of rheumatoid arthritis. 
Levels of IL-1 p are known to be elevated in the synovial fluid of patients with the disease. Additionally IL-1 p stimulates 
the synthesis of enzymes believed to be involved in inflammation, such as collagenase and PLAg, and produces joint 
destruction which is very similar to rheumatoid arthritis following intra-articular Injection in animals. 

A limited number of peptidyl methyl ketone analogs constitute a well-known class of compounds having cysteine 
protease (papain, cathepsin B) Inhibitory activity. These peptidyl methyl ketone analogs have been reviewed by D. 
Rich in Chapter 4 of "Proteinase Inhibitors", Barrett, A.J. and Salvensen, G., eds., Elsevier, 1986. More recently a- 
aryloxy and a-arylacyloxy methyl ketones have also been described as inhibitors of cysteine protease (Krantz, A. and 
others, Biochemistry, 30, p. 4678-4687, 1991). 

These peptide analogs, however, are essentially devoid of potency and selectivity in inhibiting ICE. 

An effective therapy has yet to be developed for the treatment of IL-1 p mediated inflammatory diseases. Conse- 
quently there is a need for therapeutic agents effective in the treatment and prevention of these diseases. 

WO 93/09 1 35 which is part of the prior art as defined in article 54(3) EPC, relates to oligopeptides of the formula: 
R-[Ai-A2]n-A3-A4-X-A5, in which X may represent 




However, it should be noted that the definition of Ag In this prior art does not include the meaning: 




which characterizes the compounds of the Invention. 

Besides WO 93/05071 discloses amino-acid sequences of from 1 to about 5 aminoacid residues having an N- 
terminal blocking group and a C-terminal Asp residue connected to an electronegative leaving group; said aminoacid 
sequence substantially corresponds to at least a portion of the sequence Ala-Tyr-Val-His-Asp-. 
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X is O or NRg; 

Rg and Rg are independently H or lower alkyi; 
R2 is H, halo, lower alkyI or (CRgRel^-aryl; 
R3 and R4 are independently H or alkyI' 

arginine, histidine and p thienylaSe ^^Pa-^gme, glutam.ne. aspartic acid, glutamic acid, lysine, 

2 is CH2 or O; and 
n is 0-4. 

saltstS '^^^ ^ ^ '---^ ^^--^ -d the pharn,aoeu,ica„y acceptable 

acid, hydrobromic acid, sulfuric acid nitric add D^rohS iT ^ ^"''^ ^"^'^ ^« hydrochloric 

propionic acid, glycolic acid, pyruvic I^ d Sc acwt^ 1^^ ? ^"'^ ^'^'^^ ^''^^ic acid, 

acid, citric acid, benzoic .Mn^c tr^^^ S mSnTf ^ ^^'^^^'^'^'^'^'^ '"'"-ric acid, tartaric 

fonic acid, salicylic acid and the like ' ^ckJ. ethanesulfonic acid, p-toluenesul- 

are the ammonium, potassium so^ um catoium «nH "^^^ ' T"''"' ^"^ ''^ P^^i<="l^^'y Preferred 

ganic non-toxic bases IncluZg sat oTprimarsSnH ' LT "''""^ Pharmaceutical^ acceptable or- 

occurring substituted sr. J^ cy;S^Z7n, ^l^^^^ substituted amines including naturally 

diethylamine, triethylamine. tripropySe etha^rj^o ITT ?""'' 'sopropylamine, trimethylamine. 

amine, dicyclohexylamine, tysZZg^Z^^oZll '^^^^^ 2-diethylaminoethanol, trimeth: 

amine, glucosamine, methylglucLreZob ?2e%?rS^f Mrabamine, choline, betaine, ethylenedi- 

ins and the like. Particular^ prefe^d' Sic rn iS b^l? N-'f'y'P'P^^WIne. polyamine res- 

methamlne. dicyclohexylamine, choS caflSne '^opropylamine, diethylamine, ethanolamine, tri- 

chai;rf;r:r::i%r^^^^^^ 

Of propyl, butyl, pentyl, hexyl, heptyl, octyl, non^decyi unde^^^^^^^^^ ''''^ --rs 
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■Lower alkyi" is defined as an alkyi group as above, having 1 to 7 carbon atoms. Suitable lower alkyi groups are 
methyl, ethyl, n-propyl. isopropyl, butyl, tert-butyl, n-pentyl, neopentyl. n-hexyl. and n-heptyl. 

"Aryl" is defined as phenyl, naphthyl and substituted phenyl. , . u 

"Substituted phenyl" is defined as a phenyl group in which one or more of the hydrogens has been replaced by 
s the the same or different substituents including halo, lower alkyi. nitro, amino, acylamino, hydroxyl, lower alkoxy, aryl, 
heteroaryl, lower alkoxy, alkylsulfonyl, trifluoromethyl, morpholinoethoxy, morpholinosulfonyl and carbobenzoxymethyl 
sulfamoyl. 

"Halogen" is defined as chloride, fluoride, bromide or iodide. 

"Heteroaiyl- is defined as pyridyl, thienyl, furyl, thiazolyl, imidazolyl. pyrazolyl. triazinyl, quinolyl and isoquinolyL 
10 "Substituted heteroaryl" means a heteroatyl group in which one or more of the hydrogens has been replaced by 

the the same or different substituents including halo, lower alkyi. nitro, amino, acylamino, hydroxyl, lower alkoxy, atyl, 
heteroatyl, lower alkoxy, alkylsulfonyl, trifluoromethyl, morpholinoethoxy, morpholinosulfonyl and carbobenzoxymeth- 

^'^"'ihe pSsent invention concerns the use of a compound of formula (I) or a pharmaceutlcally acceptable salt thereof, 

IS or a phamiaceutical composition containing a compound of fomiula (I) in a pharmaceutlcally acceptable carrier, for he 
preparation of a medicine intended to inhibit interleukin-ip protease activity upon its administration to a mammal in 
need of such treatment. The method of inhibition is directed for the treatment of IL-1p mediated disease states or 
disorders which include: infectious diseases, such as meningitis and salpingitis; septic shock, respiratory diseases, 
inflammatory conditions, such as arthritis, cholangitis, colitis, encephalitis, endocerolitis, hepatitis, pancreatitis and 

20 reperfusion injury, immune-based diseases, such as hypersensitivity; auto-immune diseases, such as multiple sclero- 
sis; bone diseases; and certain tumors. ^. . ..u ^.,„^«tf«r 

The pharmaceutical composition of the present invention comprises an active ingredient of the compound of for- 
mula (I) in admixture with a pharmaceutlcally acceptable, non-toxic carrier Such compositions may be prepared for 
use for parenteral (subcutaneous, intraarticular, intramuscular or intravenous) administration, particularly in the fomi 

25 of liquid solutions or suspensions; for oral or buccal administration, particularly in the form of tablets or capsules; for 
transdermal administration or intranasally, particularly in the form of powders, nasal drops or aerosols. 

When administered orally (or rectally) the compounds will usually be formulated into a unit dosage form such as 
a tablet capsule suppository or cachet. Such formulations typically include a solid, semi-solid or liquid carrier or diluent. 
Exemplary diluents and vehicles are lactose, dextrose, sucrose, sorbitol, mannitol, starches, gum acacia, calcium 

30 phosphate, mineral oil, cocoa butter, oil of theobroma, alginates, tragacanth, gelatin, syrup, methylcellulose, polyox- 
yethylene sorbitan monolaurale, methyl hydroxybenzoate, propyl hydroxybenzoate, talc and magnesium stearate. 

The compositions may be prepared by any of the methods well-known in the pharmaceutical art, for example as 
described in Remington's Pharmaceutical Sciences , 17th edition. Mack Publishing Company, Easton, PA, 1985. For- 
mulations for parenteral administration may contain as common excipients sterile water or saline, alkylene glycols such 

35 as propylene glycol, polyalkylene glycols such as polyethylene glycol, oils of vegetable origin, hydrogenated naphtha- 
lenes and the like. Examples of vehicles for parenteral administration include water, aqueous vehicles such as saline. 
Ringer's solution, dextrose solution, and Hank's solution and nonaqueous vehicles such as fixed oils (such as corn, 
cotton-seed, peanut, and sesame), ethyl oleate, and isopropyl myristate. Sterile saline is a preferred vehicle and the 
compounds are sufficiently water soluble to be made up as a solution for all foreseeable needs. The vehicle may contain 

40 minor amounts of additives such as substances that enhance solubility, isotonicity, and chemical stability, for example, 
antioxidants, buffers, and preservatives. For oral administration, the formula can be enhanced by the addition of bile 
salts and also by the addition of acylcamitines (Am. J. Physiol . 251 :3332 (1 986). Formulations for nasal administration 
may be sold and contain as excipients. for example, lactose or dextran, or may be aqueous or oily solutions for ad- 
ministration in the form of nasal drops or metered spray. For buccal administration typical excipients include sugars, 
45 calcium stearate, magnesium stearate, pregelatinated starch, and the like. 

When formulated for nasal administration the absorption across the nasal mucous membrane is enhanced by 
surfactant acids, such as for example, glycocholic acid, cholic acid, taurocholic acid, ethocholic acid, desoxycholic 
acid chenodesoxycholic acid, dehydrocholic acid, glycodeoxycholic acid, and the like (See, B.H. Vickery, "LHRH and 
its Analogs-Contraception and Therapeutic Applications", R.2, B.H. Vickery and J.S. Nester. Eds., MTP Press, Lan- 

50 caster, UK, 1987). ^ ■ ■ ^- 

In general for the uses as described in the present invention, it is expedient to administer the active ingredient in 
amounts between 0. 1 and 100 mg/kg body weight, most preferably from 0. 1 to 30 mg/kg body weight for human therapy, 
the active ingredient being administered preferably in the range of from 0.1 to 20-50 mg/kg/day. This administration 
may be accomplished by a single administration, by distribution over several applications or by slow release in order 
55 to achieve the most effective results. When administered as a single dose, administration will most preferably be m 
the range of from 0. 1 to 1 0 mg/kg of body weight. 

The exact dose and regimen for administration of these compounds and compositions will necessanly be depend- 
ent upon the needs of the individual subject being treated, the type of treatment, and the degree of affliction or need. 
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In general, parenteral administration requires lower dosage than other methods of administration which are more de- 
pendent upon absorption. 

Compounds of the present invention are prepared according to Schemes I and II. 



Scheme „l. 




Formula 3 FormuU ^ 

SjcLtLeme Jl 




(Formula 8) 



wherein Rg. R3, R4 and Z are as defined in formula (I) above, and R is RiCO(A)n wherein R^, A and n are as 
defined in formula (I) above. 

The first step of this procedure involves the synthesis of N-protected amino acid bromomethyl ketone (Formula 
2). Methods for the preparation of various amino acids and peptides (Formula 1) are well established in the art. The 
N-protected amino acids, dipeptides, and polypeptides which in some cases are commercially available or prepared 
by standard methodology as described in The Practice of Peptide Synthesis , M. Bodansky, Springer- Verlag. NY 1984, 
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DMF containing sodiun, or^Z^rC-^o TS^S^J^TV: r^Vr °' " <=>«='°P-'«^-e in 

thin layer chromatoqraDhv rTLClTnd nnrr?! t,^ ! T ! ''^ conveniently monitored by 

acid or cyclopenSSl Smp eted the o o^.Ir ?f !f °' "romide wrth the tetronic 

Soc Perkin Tr^nf; ^gsT tS^cti^^^^^^^ Amer Chem. Soc. 1982. 104. 3923; Ramage. R. and others. J. Chem 
' JZ L i ' 1539-1545; Martinez, R.A. and others, Syn. C ommun 1989 1Q r^jo 077. J ^w d ^ 
others. Syn. Comm un 1939 19 9741 o7/i7\ Th^.v^. tu • ' y- ^""'^nun ., lijoij, la, 373-377, Pandey, B. and 

Example 1 

N-BenzyloxYcarbonyl-L-aspartic acid P-nhenvltetrmnvinvY "^.tKy, i (Por^,,^ 

esteJ^FormlTaJ^^^^^ 

in ^sTtiro^nhyy ^ ^' '^ ''^'^^ -'-v. ^t KF 

mbflure was diluted with eS^yTacSe and wi^i L .t f " ""^'"^ ''^^ '''^'"^ °^^^"'9ht at 25-0. The reaction 



C. H, N calculated for CgaHp.NOp. 0,25 H2O 



calc I %C=62.23 %H=4.88 %N=3.16 
found 1 %C362.20 %H=4.89 %N=3.07 



Example 2 

N-BenzYloxYcarbonyl-L-aspartic acid P-(3 4-dlchloronhen.)) t.trn noyloxvmethvl k.t.n. 



C, H, N calculated for CgaHigClg NOa. 

calc I %C=54.35 %H=3.77 %N=2.76 

found j %C=:5430 %H=3.80 %N=2.67 
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Example 3 

N-Benzvloxvcarbonyl-L-aspartic acid 2-benzvl-5.5-dimethvl tetronovloxvmethyl ketone 

5 

C, H, N calculated for C26H27NO8. 0.5 H2O 

calc j %C=63.67 %H=:5.75 %N=2.86 

found 1 %C=63.93 %H=5.70 %N=2.88 

10 

Example 4 

N-Benzvloxvcarbonvl-L-aspartic acid tetronovloxvmethyl ketone 

15 



C, H, N calculated for Ci7Hi7N08. 


calc 
found 


%C=56.20 %H=4.72 %N=3.86 
%C=55.83 %H=4.63 %N=3.80 



20 

Example 5 

N-Benzyloxycarbonyl-L-aspartic acid 2-{4-methoxvphenvi) tetronovloxvmethyl ketone 

2S FAB MS spectra: m/z = 470 [M+H]+. 1 H NMR (300 MHz, DMSO) 5: 7.82 (d, J=8.9 Hz, 2H), 7.38-7.34 (m, 5H), 6.97 

(d, J =8.9 Hz, 2H), 5.3 (s, 2H). 5.07 (s, 2H), 4.88-4.86 (m, 2H), 4.53-4.51 (m, 1H), 3.75 (s, 3H). 2.84-2.77 (dd, J=17.0, 
5.7 Hz. 1H). 2.66-2.58 (dd, J=17.0, 7.0 Hz. 1H). 

Example 6 

30 

N-Benzvloxycarbonyl-L-aspartic acid 2-benzvl tetronovloxvmethvl ketone 

1H NMR (300 MHz, DMSO) 5: 7.96 (d, J=7.4 Hz. 1H). 7.4-7.1 (m, 10H), 5.2 (s. 2H). 5.06 (s. 2H), 4.77 (m, 2H). 
4,50 (m. 1H), 3.44 (s. 1H), 2.80 (dd, J=17.0, 6.0 Hz. 1H). 2.62 (dd, J - 17.0, 7.0 Hz, 1H). 

35 

Example 7 

N-Benzvloxvcarbonvl-L-valine-L-aspartic acid 2-phenvl tetronovloxvmethvl ketone 

40 ^H NMR (300 MHz, DMSO) 6: 8.85 (d. J=6.5 Hz, 1H), 7.86 (d. J=7.6 Hz, 2H), 7.53 (d. J=6.6 Hz, 1H), 7.43-7.33 

(m, 8H), 5.24 (s, 2H), 5.02 (s, 2H), 4.84-4.71 (m, 2H), 4.58-4.51 (m. 1H), 3.85-3.80 (m, 1H), 2.88-2.81 (dd, J=17.0, 4.4 
Hz, 1H), 2.62-2,54 (dd. J=17.3, 8.0 Hz, 1H), 1.97-1.90 (m, 1H) 0.86 (d, J=6.9 Hz, 6H). 

Example 8 

45 

N-Benzvloxvcarbonyl-L-aspartic acid 2-phenvl-5.5-dimethvl tetronovloxvmethyl ketone 
Low resolution mass spectrum m/z 468 (M+H). 
so Example 9 

N-Benzvloxvcarbonvl-L-valine-L-aspartic acid 2-benzvl tetronovloxvmethvl ketone 
Low resolution mass spectrum m/z 553 (M+H), 509. 273. 

55 



7 



EP 0 623 606 B1 

Example 10 

N-Benzvloxvcarbonvl-L-a spartic acid 5.5-dimethvl tetronovloxvmethvl ketone 



C.H.N calculated for C19H21NOQ • 0.8 HgO: 



calc j %C=56.23 %H=5.61 %N= 3.45 
found I %C=56.22 %H=5.37 %N=3.42 



Example 11 

N-Benzvloxvcarbonvl-L -aspartic acid 2-chloro tetronovloxvmethvl ketone 



C.H.N calculated for CiyHigCINOg: 



calc 
found 



%C=51.33 %H=4.05 %N=3.52 
%C=51.05 %H=4.05 %N=3.40 



Example 12 

N-Benzyloxycarbonvl-L-va line-L-alanine-L-aspartic acid 2-benzvl tetronovloxvmethvl ketone 

NMR (300 MHz. DMSO) 0.82 (d, 3H). .90 (D, 3H), 1.20 (d, 3H). 2.55 (dd. 1H), 2.80 (dd, 1H) 3 15 (d 1H) 3 30 
(d. 1H). 3.80 (m. 1H). 4.15 (m, 1H). 4.40 (m. 1H). 4.60 (d, 1H). 4.70 (d. 1H). 5.0 (m. 2H), 5.15 (dd. 1H) 5 25 (dd 1H) 
7.25 (m, 10H). 8.20 (d, 1H). 8.85 (d. 1H). v / v . - \ u. m;. 

Example 13 

N-Benzvloxvcarbonvl-L-a spartic acid 2-methvl cvclooentadionovloxv methvl ketone 



C.H.N calculated for C19H21NO7: 



calc 
found 



%C=60.79 
%C=60.59 



%H=5.64 
%H=5.64 



%N=3.73 
%N=3.50 



Example 14 

N-Benzyloxvcarbonvl-L-as partic acid 2-phenvlcvclopentadionovloxvmethvl ketone 

FAB MS spectra: m/z=438 [M+H]^ 1 H NMR (300 MHz. DMSO) 5: 7.99 (d, J=7.6 Hz. 1 H) 7 72 (d J=7 2 Hz 2H) 
7.37-7.34 (m. 8H). 5.35 (s. 2H). 5.07 (s. 2H). 4.52-4.50 (m. 1H), 2.83-2.77 (dd. J=17.0, 6.1 Hz! 1H) 2 63-2 58 (m 4H ' 
2.49-2.43 (m. 2H). ■ \ . /. 

The tetronic acid used In the preparation of Example 3 is presented in Example 15: 
Example 15 

3-Benzvl-5, 5-dimethvltetronic acid (Formula 8. Scheme II) 

Ethyl 2-hydroxy isobutyrate (39.6 g. 0.30 mol) (Formula 5, Scheme 11) and pyridine (80 ml) were stirred together 
and cooled to 0 C. HydrocinnamoyI chloride (Formula 6, Scheme II) (67.4 g. 0.40 mol) was added dropwise with cooling 
and mechanized stirring. The resulting heterogeneous mixture was stirred for 5 hrs. The mixture was poured into water 
Addition of 10/0 H2SO4 helped break up the resulting emulsion. The aqueous layer was extracted with ether The 

Z^ZlT^T ^'^r^'^t'' ^^^^^3. dried over Na^SO^ and concentrated. The diester 
(Formula 7, Scheme II) was then obtained as a colorless oil (26.8 g, 34%) by distillation (112-115'C, 0 1 mm Hq) 
Diisopropylamlne (30.3 g. 0.30 mol) in 50 ml of ether was added to an ice<oId solution of ethyl magnesium bromide 
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LI ^ ^ H7"nl^ • !f ° "^^^ 3« temperature for 20 min The solLition 

1 A^C ^TZt T " °' ^''^^^ (^^-^ 9. 0. 1 mol) was added for 20 mir,. Upon waS 
™ ; '^Vuo ' " "^'^'"^ After 20 min. of stirring, the reaction solution was poured over icHnS 
Ha S?nl^ acidified aqueous layer was extracted with ether. The ether phase was then washed ^h 

ac?dS h H^. , "^^^^^ ^^'''^ ■^'^^ "^^'^ Pf^^^^ ««« ^ti^" washed with ether (2x) ^d 

acdrfied by addition of dilute HCI. The oil which separated was redissolved in ether. Evaporation of the etherpSu^d 

prot«;o^^ '''^'^ ""^'^ '^'"^ IL-IP protease inhibitbn activity according to the following 

2 5 ^^^IZ^'lV^'^^rT^^^ " ^' °" ^"'^ Pfeincubated for 10 minutes at 37'C with 
2 5 mM dithK, hrertol ,n a buffer solution containing 10 mM Tris-HCI (pH 8.0) and 25% (v/v) glycerol Inhibitors a e 

2Znn a Tstl^^ ? " prelncubated Wit.! Inh'ibrto i a vSe " 

fio I "^1 polypropylene microcentrifuge tube for 15 minutes at 37'C. The volume of compound added to the 

al The ^.T ^"''^•^^'^ jTRITC.AYVHDAPVRSNH2) to yield a final concentration of 67 in a finatvoZe S S 
The reactK,ns are «trned out for 60 minutes at 37°C in the dark and are terminated by the addition of 1 0370% 
i^^ Zl? ^-.f^o-'owing the addition of 115 ^ of 0.1% TFA, the samples are ana^zed by high pres Srt 

Zt f^^ TT ' ' f""'" ^^^'^ ""'^ *'«^ ^" acetonitrileA«aL/TFA gradienT Sub 

strate and product are monitored by their absorbance at 550 nm and elute at 4.2 and 5.2 minutes, respective^ 
The compounds tested were found to have IL-lp protease inhibitory activity of IC50 <10 ^M. 

Claims 

1 . A compound of the formula (I) or a pharmaceutically acceptable salt thereof: 

0 coon ^ ^ 



F-z a, 



wherein 



Ri is (CRsRe)^, (CRgRgj^-aryl, (CRgRej^-heteroaryl. X-(CRcRfi)„ X-(CRcRcl -arvi or X-fCR R \ hot^rr^or.,i 
wherein aryl and heteroaryl may be optionally substituted- ' ^ (CR5R6)n-heteroaryl 

X is O or NR5; 

R5 and Rg are independently H or lower alkyi; 
R2 is H, halo, lower alkyI or (CR5R6)^-aryl; 
R3 and R4 are independently H or alkyI; 

^rolln<? nhtn!"??'"'^" f^fnoacidselectedfromthegroup consisting Of alanine, valine, leucine, isoleucine 
/ ^ asparaglne, glutamine. aspartic acid, glutamic acid 

lysine, arginine, histidine and p-thienylalanine; . ^ 

Z is CHg or O; and 
n is 0-4, 

it being understood that 

■alkyI" designates a saturated or unsaturated aliphatic hydrocarbon having no more than 12 carbon atoms 
which may be either straight or branched chain, ' 
flower alkyl- designates an alkyI group as defined above having 1 to 7 carbon atoms 
ary designates phenyl, naphthyl and phenyl substrtuted with one or more halo, lower alkyI nitro amino 

Z,hT' "'y'- '^'^^"^'y'' alMsulfonyl, trifluoromly IZn: 

noethoxy.morpholinosulfonylandcarbobenzoxymethylsulfamoyi and romemyi, morpnoli 

nSu '^'1''°"'^"^?? ^ Py^'^^y'' '^*^"y'' '"^y- imldazolyl. pyrazolyl triazinvl 

quinolyl and isoquinofyl, said radical being optionally substituted by one or more halo, lower aryS.Tr^ 
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acylamino, hydroxyl, lower alkoxy, aryl, heteroaryl, tower alkoxy, alkylsulfonyl, trifluoromethyl, morphoti- 
noethoxy, morpholinosulfonyl and carbobenzoxymethylsulfamoyl. 

2. A compound as claimed in claim 1 wherein said phenyl is substituted by halo, lower alkyi, nitro, amino, acylamino, 
hydroxyl, lower alkoxy, trifluoromethyl, alkylsulfonyl, morpholinoethoxy or morpholinosulfonyl. 

3. A compound as claimed in claim 1 wherein said heteroaryl is pyridyl, thienyl, fury I, thiazolyl, imidazolyl, pyrazolyl, 
triazinyl, quinolyl or isoquinolyl. 

4. A compound as claimed in claim 1 selected from the group consisting of: N-Benzyloxycarbonyl-L-aspartic acid 
2-phenyltetronoyloxymethyl ketone. 

N-Benzyloxycarbonyl-L-aspartic acid 2-(3,4-dichlorophenyl)-tetronoyloxymethyl ketone, 
N-Benzyioxycarbonyl-L-aspartic acid 2-benzyl-5,5-dimethyl tetronoyloxy methyl ketone, 
N-Benzyloxycarbonyl-L-aspartic acid tetronoyloxymethyl ketone, 
N-Benzyloxycarbonyl-L-aspartic acid 2-(4-methoxyphenyl) tetronoyloxymethyl ketone, 
N-Benzyloxycarbonyl-L-aspartic acid 2-benzyl tetronoyloxymethyl ketone, 
N-Benzyloxycarbonyl-L-valine-L-aspartic acid 2-phenyl tetronoyloxymethyl ketone, 
N-Benzyloxycarbonyl-L-aspartIc acid 2-phenyl-5,5-dimethyl tetronoyloxymethyl ketone. 
N-Benzyloxycarbonyl-L-valine-L-aspartic acid 2-benzyl tetronoyloxymethyl ketone, 
N-Benzyloxycarbonyl-L-aspartic acid 5,5-dimethyl tetronoyloxymethyl ketone, 
N-Benzyloxycarbonyl-L-aspartic acid 2-chloro tetronoyloxymethyl ketone, 
N-Benzyloxycarbonyl-L-valine-L-alanine-L-aspartic acid 2-benzyl tetronoyloxymethyl ketone, 
N-Benzyloxycarbonyl-L-aspartic acid 2-methyl cyclopentadionoyloxy methyl ketone and 
N-Benzyloxycarbonyl-L-aspartic acid 2-phenylcyclopentadionoyloxymethyl ketone. 

5. A pharmaceutical composition for inhibiting interleukin-ip protease comprising a compound of formula (1) or a 
pharmaceutically acceptable salt thereof, as claimed in any one of the preceding claims, in a pharmaceutically 
acceptable carrier. 

6. The use of a compound of fomnula (I) or a pharmaceutically acceptable salt thereof, as claimed in any one of claim 
1 to 4, or a pharmaceutical composition thereof as claimed in claim 5, for the preparation of a medicament for the 
inhibition of interleukin-ip protease activity in a mammal in need of such treatment. 



PatentansprQche 

1. Verbindung der Formel (1) oder ein pharmazeutisch annehmbares Salz hiervon: 



Ri (CR5R6)n» (CR5R6)n-Aryi, (CRgRejn-Heteroaryl, /-(CRgReln, X-(CR5R6)n-AryloderX-(CR5R6)n-Heteroaryl. 

worin Aryl und Heteroaryl wahlweise substituiert sein konnen: 

XOoderNRg; 

R5 und Rg unabhangig voneinander H oder NiederalkyI; 
R2 H, Halogen. NiederalkyI oder (CR5R6)n-Aryl; 
R3 und R4 unabhangig voneinander H oder AlkyI; 

Aein D-oderL-lsomereiner Aminosaure. gewahltaus derAlanin, Vklin. Leucin, Isoleucin, Prolin, Phenylalanin, 
Glycin, Tyrosin, Methionin, Asparagin, Glutamin, Asparaginsaure, Glutaminsaure, Lysin, Arginin, Histidin und 
p-ThienylalanIn umfassenden Gruppe; 





worin bedeuten 
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Z CH2 Oder O; und 
n 0-4. 

wobei festgestellt wird, daB 

"Alkyl" einen gesattigten Oder ungesattigten, aliphatischen Kohlenwasserstoff mit nicht mehr als 12 Kohlen- 

stoffatomen bedeutet, welcher entweder gerade oder verzweigtkettig sein kann, 

"Niederalkyr eine wie oben definierte Alkylgruppe mit 1 bis 7 Kohlenstoffatomen bedeutet, 

"Aryi" Phenyl, Naphthyl und Phenyl, substituiert mit einem oder mehreren Halogen, Niederalkyl. Nitro, Amino, 

Acylamino, Hydroxyl, Nlederalkoxy, Aryl, Heteroaryl, Niederalkoxy. Alkylsulfunyl, Trifluormethyl. Morpholine- 

thoxy, Morpholinsulfonyl und Carbobenzoxymethylsulfamoyl, bedeutet und 

"Heteroaryl" einen Rest bedeutet, gewahit aus Pyridyl, Thienyl, Furyl, Thiazolyl, Imidazolyl, Pyrazotyl, Triazinyl. 
Chinolyl und Isochinotyl, wobei dieser Rest wahlweise substituiert ist durch ein oder mehrere Halogen, Nie- 
deralkyl, Nitro, Amino, Acylamino, Hydroxyl, Niederalkoxy, Aryl, Heteroaryl, Niederalkoxy, Alkylsulfonyl, 
Trifluormethyl, Morpholinethoxy, Morpholinsulfonyl und Carbobenzoxymethylsulfamoyl. 

2. Verbindung in Anspruch 1, wobei das Phenyl durch Halogen, Niederalkyl, Nitro, Amino, Acylamino, Hydroxyl, Nie- 
deralkoxy, Trifluormethyl, Alkylsulfonyl, Morpholinethoxy oder Morpholinsulfonyl substituiert ist. 

3. Verbindung in Anspruch 1, wobei das Heteroaryl Pyridyl, Thienyl, Furyl, Thiazolyl, Imidazolyl. Pyrazolyl, Triazinyl, 
Chinolyl oder Isochinolyl ist. 

4. Verbindung in Anspruch 1 , gewahIt aus der Gruppe, bestehend aus 

N-Benzyloxycarbonyl-L-asparaginsaure-2-phenyltetronoyloxymethylketon, 

N-Benzyloxycarbonyl-L-asparaginsaure-2-(3,4-dichlor-phenyl)-tetronoyloxymethylketon, 

N-Benzyloxycarbonyl-L-asparaginsaure-2-benzyl-5,5-dimethyltetronoyloxymethylketon, 

N-Benzyloxycarbonyl-L-asparaginsaure-tetronoyloxymethylketon, 

N-Benzyloxycarbonyl-L-asparaginsaure-2-(4-methoxyphenyl)-tetronoyloxymethylketon, 

N-Benzyloxycarbonyl-L-asparaginsaure-2-benzyltetronoyloxymethylketon. 

N-Benzyloxycarbonyl-L-valin-L-asparaginsaure-2-phenyltetronoyloxymethylketon, 

N-Benzyloxycarbonyl-L-asparaginsaure-2-phenyl-5,5-dimethyltetronoyloxymethylketon, 

N-Benzyloxycarbonyl-L-valin-L-asparaglnsaure-2-benzyItetronoyloxymethylketon, 

N-Benzyloxycarbonyl-L-asparaginsaure-5,5-dimethyltetronoyloxymethylketon, 

N-Benzyloxycarbonyl-L-asparaginsaure-2-chlortetronoyloxymethylketon, 

N-Benzyloxycarbonyl-L-valin-L-alanin-L-asparaginsaure-2-benzyltetronoyloxymethylketon, 

N-Benzyloxycarbonyl-L-asparaginsaure-2-methyIcyclopentadionoyloxymethylketon und 

N-Benzyloxycarbonyl-L-asparaginsaure-2-phenylcyclopentadionoyloxymethylketon. 

5. Pharmazeutische Zusammensetzung zur Inhibierung von lnterleukin-ip-Protease, umfassend eine Verbindung 
der Fomnel (I) oder ein pharmazeutisch annehmbares Salz hiervon nach mindestens einem der vorangehenden 
Anspruche in einem pharmazeutisch annehmbaren Trager. 

6. Verwendung einer Verbindung der Formel (I) Oder eines pharmazeutisch annehmbaren Salzes hien/on, nach min- 
destens einem der Anspruche 1-4 oder einer pharmazeutischen Zusammensetzung hiervon nach Anspruch 5 zur 
Herstellung eines Arzneimittels zur Inhibierung der lnterleukin-ip-Protease-Aktivitat in einem Sauger, welcher ei- 
ner solchen Behandlung bedarf. 



Revendicatlons 

1. Un compos6 de formule (I) ou un sel pharmaceutiquement acceptable de celui-ci : 



11 



EP 0 623 606 B1 




ou 

Ri est un radical (CRsRe)^. {CRgRejo-aryle, (CR5R6)n-h6t6roaryle, X-tCRsRe)^, X-(CRsRe)n-aryle ou X- 
(CRsRgjn-h^t^roaryle ou les fragments aryle ou h6t6roaryle peuvent §tre facultativement substitu6s ; 
X est O ou NR5 ; 

R5 et Rg sent ind6pendamment H ou un radical alkyle inf^rieur ; 
R2 est H, un radical halog6no, alkyle inf6rieur ou (CR5R6)-aryle ; 
R3 et R4 sont ind6pendamment H ou un radical alkyle ; 

A est un isomdre D ou L d'un acide amin6 choisi dans le groupe form6 par Talanine, la valine, la leucine, 
risoleuclne, la proline, la ph6nylalanine, la glycine, la tyrosine, lam6thionine, I'asparagine, laglutamine, I'acide 
aspartique, I'acide glutamique, la lysine, I'arginine, i'histidine et la p-thi6nylalanine ; 
Z est CH2 ou O ; et 
n est de 0 ^ 4, 

6XanX entendu que 

"alkyle" d6signe un hydrocarbure aliphatique satur6 ou insatur6 n'ayant pas plus de 12 atomes de carbone, 
qui peut etre en chaTne droite ou ramifi^e, 

"alkyle inf6rieur" d6signe un radical alkyle tel que d^fini ci-dessus ayant 1 k 7 atomes de carbone, 
"aryle" d6signe un radical ph6nyle, naphtyle ou ph6nyle substitu6 par un ou plusieurs radicaux halog6no, 
alkyle inf6rieur, nitro, amino, acylamino, hydroxyle, alcoxy inf6rieur, aryle, h6t6roaryle, alcoxy inf6rieur, alkyl- 
sulfonyle, trifluorom6thyle, morpholino6thoxy, morpholinosulfonyle et carbobenzoxym6thylsulfamyle. et 
"h^t^roaryle" d^signe un radical choisi parmi les radicaux pyridyle, thi6nyle, furyle, thiazolyle, imidazolyle, 
pyrazolyle, triazinyie, quinolyle et isoquinotyle. ledit radical 6tant facultativement substitu6 par un ou plusieurs 
radicaux halog6no, alkyle inf6rieur, nitro, amino, acylamino, hydroxyle, alcoxy inf6rieur, aryle, h6t6roaryle, 
alcoxy inf6rieur, alkylsu'tfonyle, trifluorom6thyle, morpholino6thoxy, morpholinosulfonyle et carbobenzoxym6- 
thylsulfamyle. 

Un compos6 tel que revendiqu6 dans la revendication 1. dans lequel ledit radical ph6nyle est substitu6 par un 
radical halog6no, alkyle inf6rieur, nitro, amino, acylamino, hydroxyle, alcoxy inf^rieur, trifluoromdthyle, alkylsulfo- 
nyle, morpholino6thoxy ou morpholinosulfonyle. 

Un compose tel que revendiqu6 dans la revendication 1 , dans lequel ledit radical h6t6roaryle est un radical pyridyle, 
thi6nyle, furyle, thiazolyle, imidazolyle, pyrazolyle, triazinyie, quinolyle ou isoquinolyle. 

Un compos6 tel que revendiqu6 dans la revendication 1 , choisi dans le groupe form6 par : 

la 2-ph6ny!t6tronoyloxym6thylc6tone d'acide N-benzyloxycarbonyl-L-aspartique, 

la 2-(3,4-dichloroph6nyl)t6tronoyloxym6thylc6tone d'acide N-benzyloxycarbonyl-L-aspartique, 

la 2-benzyl-5,5-dim6thylt6tronoyloxym6thylc6tone d'acide N-benzytoxycarbonyl-L-aspartique, 

la t6tronoyloxym6thylc§tone d'acide N-benzyloxycarbonyl-L-aspartique, 

la 2-(4-m6thoxyph6nyl)t6tronoyloxym6thylc6tone d'acide N-benzyloxycarbonyl-L-aspartique, 

la 2-benzylt6tronoyloxym6thylc6tone d'acide N-benzyloxycarbonyl-L-aspartique, 

la 2-ph6nylt6tronoyloxym6thylc6tone d'acide N-benzyloxycarbonyl-L-valine-L-aspartique, 

la 2-ph6nyl-5,5-dim6thylt6tronoyloxym6thy!c6tone d'acide N-benzyloxycarbonyl-L-aspartique, 

la 2-benzylt6tronoyloxym6thylc6tone d'acide N-benzyioxycarbonyl-L-valine-L-aspartique, 

la 5,5-dim6thylt6tronoyloxym6thylc6tone d'acide N-benzyloxycarbonyl-L-aspartique, 

la 2-chlorot6tronoyloxym6thylc6tone d'acide N-benzyloxycarbonyl-L-aspartique, 

la 2-benzylt6tronoy!oxym6thylc6tone d'acide N-benzyloxycarbonyl-L-valine-L-alanine-L-aspartique, 

la 2-m6thylcyclopentadlonoyloxym6thylc6tone d'acide N-benzyloxycarbonyl-L-aspartique, et 
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la 2-ph6nylcyclopentadionoyloxym6thylc6tone d'acide N-benzyloxycarbonyl-L-aspartique. 

Une composition pharmaceutique pour inhiber I'interleukine-I p-prot6ase comprenant un compos6 de formule (I) 
ou un sel pharmaceutiquement acceptable de celui-ci, tel que revendjqu6 dans Tune quelconque des revendica- 
tions pr6c6dentes, dans un support pharmaceutiquement acceptable. 

L'utilisation d'un compos6 de formule (I) ou d'un sel pharmaceutiquement acceptable de celui-ci, tel que revendiqu6 
dans rune quelconque des revendications 1 ^ 4, ou d'une composition phamriaceutique de celui-ci telle que re- 
vendiqu6e dans la revendication 5, pour la preparation d*un m6dicament destin6 ^ I'inhibition de I'activitd d'ln- 
terleukine-ip-prot6ase chez un mammiffere ayant besoin d'un tel traitement. 
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